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(57) Abstract 

A tight guide plate which is made of a polymeric resin having an alicyclic structure and has recesses for reflection formed in a light 
reflecting surface, the recesses being so arranged that the density increases with the distance from a light source. Each recess is preferably 
a V groove having an angle of 70 to 150° and a depth of 1 to 1000 um or a groove which is long and generally perpendicular to the direction 
in which light is incident at any position on the light reflecting surface. 
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if ©7 * U ^ 1 % ©ffe©* ©#E£-fl:#3M:f *> ti % . 
(g) hUTfciu bfx;i/Z;i/3-;K *U#®tfn;W *U^r7'J>it: 
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<b) ^fiSlnT;^-;!/^©^©^ T-h©&S£ft&£#W£;h,£o 
fcKU>3Ax &£#^tf£>ft£o (i) i:u-t{^ 7«j/{be-U7 ? >mifA> 

E7^<bx^l/>-7-Dlfl/>rfA x *^^tft>nSo (j) ilim ^ 
3 A. stfU'V^K ®6ft, MHi¥8-7 3 7 0 9 ^&?Bfa«©tf U x* 

<fc !) Itti^^^AL &<&©"£$> -3 T^il^o 

£x ±I3&fC*£&©*-Cfc (a) , (b) % (c) O&nm&foifi, ft£BB£ 

\.tz'&v>mm. ftWimzmtiztztbftZL^o (c) <d^x.>^ 

D>y^*l^ ^V7l/>-^fl/>'7Dy^l^ • 7 71/ 

1 0 Ofig$£#UT&ffS'&#©Mtt:^ ifJKIiO. 0 
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&WM-&m h UTTfix j»Hfi: £ v > x Mffffl v > 6 tit v ^ z> <h © X ftttfeSU 

7*;-)vmLibm±n\hLx\±. t£*&fc©*> ©#&«-£-£. mziz. 2- 

t-"7*^;i/-6- (3-t-7f;i/-2-tFD^>-5-^fM>^b) - 

4- ^f-;i/7^^;i/Z^ U K 2, 4-v-t-T^;i/-6- (1- (3, 

5- ^-t-T^;W-2-bHDdrS^7ai-;i/) 7xZib7i' 'J h 
te¥(Dftmm 63-179953 ^&$8-^f$^¥ 1 - l 6 8 6 4 3 ^&S£S3tt 
£ftS7*l)l/-b^b^;***7^>;i/-3- (3, 
4-tFD^>7xz;i/) :/ntf;?|-*-K 2, 2' (4-^ 
^-e-t-^^iy-^v 1, 1, 3- h 
Hn+>>-5-t-^f;v7x^) l, 3, 5-MMf-;i/-2, 4, 

6- M)X (3, 5-y-t-^-4-tKD^>'<^) ^>-fc?>\ ^ 
Y7*7s (*3-U>-3- (3' , 5' -tKD^7 

(3- (3, 5-^-t-7 , f;V-4-tKD^i/7x^l/7 , Dm-h) ] , 
h'Jxfl/>^ij3-;b tTX (3- (3-t-7"f;i/-4-th*DJpi'-5- 
^fji/7x-M 7"D^^-^-h) ft^07;v^vgi7x;-;i/^b^ ; 6 
- (4-tFn^>-3, S-^-t-^^T-ijy ) -2, 4-t^^^f- 
1 , 3, 5-MJ7i?X 4-\17s1r>7?-)V3-*- 1 , 3, 

2-**^;i/^2i--4, 6-t:*- (3, tf-$;-t-7*-;u-4-** 

«>7-i;7) -1, 3, 5- h 'J7$>>fc£«D h 'J7^>S^#7x;-;i/^b 
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77^f K 7xz^S?>fVr5'^7 7Yh, hU^ (;^7xr;i/) tf* 
77^f b> h (S^ -;i/7xrjb) **77"fK (2, 

7 7" -f K 10- (3, 5-^-t-7*f;H4-th- 

n*3/^>y;i/) - 9, io-^tKD-9-w-io-^777it> 
M/>- l o-**-** h'&ir© : ey*777'f h^b^ ; 4, 4' -t^u 
x>-b:^ (3-/f;i/-6-t-7*f;v7xz;i/-i;- h y 5*^*^7 7"f 

M > 4, 4' -fvrDKiJfV-W (7x-;i/-y-7JI/^ (Ci2~Ci 

T-*K €y*7,77>f h^b£W$?SL<^ hUX (7^7x^1/) 

7-f b *)x {VJ -JV7x^;v) /JxX^T-f K h'J* (2, 4-^-t- 

7"fjl/7i-Jl/) ^7,77^ h $? £UVNo 

-K ^^';^^;u3, 3' -^2i-i?7-n^^2|-^-h, ^f7U;b 3, 3 
-ft^7Dm-hx ■7>>U;i/^7 i 7'U;i/3 , 3-^3j-^:7 , o£;**-K 

3, (2-Kt j ^;1/^Ji^) -2, 4, 8, 10-fh7t^^ 

t^o [5, 5] ^y^^yta^m-f^Mo 

0 1~5Mgg&> $?£U<H:0. 0 l~lSMTO«gH-C-fe-5 0 
*^M|lRJR#J2:LTttx 09*.«. 2- (2-hh'n^>-5-^Wxr 
2H-^>yh'J7 , ;-;K 2- ( 3 — t — 2-t + 

*3-)\/7 =•)]/) - 5-9UU-2K-^>'J V ] )7"J—)K 2- (3, 5-^ 
- 1 -7=f-))/- 2 - 1 FD^ri/7x-;v) - 5-^nD-2H-^> > ;fU7y 
— ;k 2- (3, 5 - 1 - ;h 2 - 1 F n*i/7 x-;i/) -2H-^> 
Vfh'JTV— ;W 5-i7DD-2- (3, 5-$?-t-7**7l>-2-t HDdr^ 
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7i-JI/) -2H-^>yh'J7V'-;k 2- (3, 5-iS-t-T*)V-2- 
;i/-2-tKDJf-^>^x-h, 2, 4-^-t-7*^l/7x-;i/-3, 5- 



-7*f-;i/-4-tFn*W^-h» 2- ( 2 H-^^ b U 7>;-;i/- 2 
-4-^f-;U-6- (3, 4, 5, 6-fh7tFD7^'J^;^f 
;i0 7i;-;w 2- (2-tFn^>-5-t-^7^7i-;i/) -2H- 
^WbVTVf— ;W 2- (2-fc. \*u*i/- - 2H- 
^l/F UT\/-;i/^^©^.y^-h^^WJR^J ; 2, 4-i?tHD^>A 
>^7x7> x 2-fc Ko^r->-4-^ h*w;7i; 2-kKD^> 
-4-* hdf^>^7i;>-5-7,;W>S3*«I^ 2-t h'Ddr^-4 



4-^>m^-2-tl«0^>\;7xy>, 2, 2' , 4, 4 
' -rh7th*D^^> i ;7xyx 2, 2' -^fc h*P^ri/-4, 4' -j; 
^ h^>!/7iy >^^cD^>^7xy >ftf&ft$m.MM ; 2 —> 

TJ-3, 3-i?7x-;i/77'Jl/-fx 2' -xf;bM^;i/-2->7y- 
3, 3-^7^^;i/7'^UU-h^^©T^Ul/-MR^i^M^J; [2, 2 
' -nrtz (4-t--*P?-)i>7 l/-h) ] - 2 -x^i/^s^i/TS > 

ftZfemtLXlt. «lit«, 2, 2, 6, 6-fh7^^-4-^'J^l/ 
fc* (2, 2, 6, 6-rh7^^-4-^'J^) -fe 
M>r-K t7> (1, 2, 2, 6, 6-^>^^^-;i/-4-^^u^;w) -2- 
(3, S-i/- t-^;i/-4-b Kn*^>y;w) -2-n-7*W7D* 
-K 4- (3- (3, 5 -5?- t -r^;i/-4- t KDdr->7ai-;i/) 7Dt 
-1- (2 - (3- (3, 5-i?-t-7*^-4-tKD^> 
7i-jH 7n ir^-;i/3r^r^) xf;i/) -2, 2, 6, 6-fh7/fM:^ 



^-t-^;i/-4-t h* 



\/x— K ^drlt^v;!/- 3 , 5 - v - 1 




x7X 4 - h'r*D + i/- 2 h*D^i/^>^7 x 
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JRiE*^WIiRJR*l ;±7l*; >«j£«^»iRJR*J ; T> 

M ; m«iffi©i£*^«iftJR#JS IR-103, SIR- 

114, SIR- 128, SIR-130, SIR- 132, SIR-152, 
SIR- 159, SIR- 162 (tt±, =#K£EJft»») * Kayasorb 
I R-7 5 0, Kayas or b IRG— 0 0 2, Kayasorb IR 
G-003, IR-820B, Kayasorb I RG- 0 2 2 , Kay a s 
orb IRG-0 2 3, Kayasorb C Y- 2 , Ka y a s o r b C 
Y-4, Kayasorb CY-9 (fil±s B*itmm) m%mfZZ£-eZ 

tt»!»©^flcWfcLTJ4The Society of Diyes and 
ColouriststflColor Index vol. 3 l3fBf«£*i£ : & 
m<DC. I. y;u^>hS!»#*tf&ft*. HHfcUTtt* 09*.tt N e^*> h 
U y K 3 8^©i?T U D ; E?"* > M/ * F 4 8 : 2 , > M/ y 

K^>H/f K5 7 : 1 «©7V l/-*3RM*h K^>M/fKl 

4 4, try^< >M/>y K 1 6 6, tr?"* > h h* 2 2 0, Ky*>M/y]*2 
2 1 x t:^ > h U v K 2 4 8<£©»£-7y*»H. ; t:^ > hi/ * K 1 7 1 x 
KjT/ >M/yK175 N K^>M/*K176s If > M/ y K 1 8 5 % 
Vfy^>hUy|«2 0 8«©^>X-f ^^yn>3R«»; 2 

tT^p<> hi/ 5/ h* 1 7 9 9<D^'j ; M/y K 1 7 7^<DT> 

5 * Da^«M4*»IH« t a 5 <fc 5 &**&*©»££«»!»£ X L 
v*. ^i^iRJR^JA J i^{i|l^~^fe©feS^-rcii:*a>)s &$ftlft 
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tmnft^tLTti. mmwmviwis 2m. 6-1 4m7zm<omihm, 
mit®, mmiwa. ^uvxt®, rnrnm, mmm, &mt&. mmm, 

RTSI^JfcLtlix 01*. tt* h'Ji'l/^7*77x-b, hU^y*?** 

i^^^RWffiiW ; 7^;u^^^^;k 

A s $f*L/<, h^U^l/7t^7x-h, h U^>'J;i/7tX7x- 

<ttl 0 0 0 OttT, «fc D#*L<tt2 0 0-8 0 0 0, L < fct 3 0 0 
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-4 0 0 0 ©&fflT-fc 3 o JMKtfMb*** V v-©j|<*:0ij t LX ttx »M V f 

8i<h7km(Dg:fcm£LX&, 7^77> (C 30 H62 X ^M=4 2 2. 8 K «t 
i/l77^> (*7-f ht-fJV J I S-K2 2 3 l£g|j££*l2> ISO V 
G10, ISO VG15, ISO VG32> ISO VG68, ISO V 
Gl 0 0, VG8fc<fctfVG2 ##Mf btiZo Zti*><D$X*b. 7>>7T 

*rUTM0. 0 0 1~5SMgPx $f^b<tt0. 0 l~lfiggPO$BHT-$»So 

M©fa#ftittw 

0 2 {±0 1 ©X^lSjfr e>mfe^©®r®^ 
0 3 £0 2© III©gff7}&*:0, 

m 6 t±0 5 ©i£®0x 

0 7{i*^R8©^2^M^{^S#7fc«©^ffl^S^bt* !K 0 1 
0 8 {±0 7© VIII©^^^ 

m 9 &*%w<Dm 3 ^ff^t^s^«©^ffljf^^^-r^0, 

0 1 0 \±m 9 ©g#*6£0 9 © Y*(pJ^^Bfc^©gB7>»r@0x 
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win *&w<D&M<?>Mm*, mmzm-3^x® ) wt2>&. ztibonmoM 
tsau *%*mmt*®w>\ztztzto\zimzntz*><ox$>^x. *%w*m%. 

m i mrnmm 

4*)«HlTOT*^e©*»©A s ftf* b<> §g6~2mm, <S®fil& 1 5 0 0 0 c 
d/m 2 &±<Dt><D&£ DifSLK #3I4©&^ (#l®4#if©<fc-5 

fc^fcL-C^afrfciSg (° K : ^r;i/t>) f^Lfe*©) # N #^&2©ttiltf 

® 2 b^e.mit^ns*©Mx.^i3^s#x.-5©t*, ail*® 2 b^emsj^ti 

fe^S7 000-8000° K, iff ^ U < ii 7400-7500° KH 

mnftmvm^bhZo -&iBs ±mtt(Dfk, mTjKLtz^w, ytmizmtsxo 
(isas^ nmyt&i 2 ©# as*® 2 a tiijgAS* u&a* o tz?tM?t*m%fc 2 

4Ml<2»<fc»©7>7U:7l^*-$\ #^te2©^SI?®2 ciBJCBBM^tL. 
gftte 2 * 2 tfjtM-rfcS)©^^- h *k XgMHm 

m 2 b<D±3tuzmyti'- 11s &v/ttzi±&wi.i'- h zmm^xbx^o 

mib&2&s 01^«tt50 2(C^-r«fcd^x #AS*®2 aa»e>AS*Lfc#©4 

©& * iqi § & ifi %mm 2 b & *> m mm.* < mm <* * * & #>©$# 



- 22 - 



WO 99/57602 



PCT/JP99/02325 



<2vmt?zctT:. itvmmm c «t s si? b© itj&fc «t a &© 

SO. 5-1 Omnu U < tt 1 - 5 mmtife t) . *tl*U® 2 cUBICJP^ii, il 
#0. l~5mnu Jf^b<{±0. £fc#AStE2 aMfcH 

^®2b©®m^ m%/'&%\zm^i* 1/5-1/5 0 0, $?£l<i±i/ 

1 0-1/4 0 0, <tD»*L<{il/l 5~l/3 0 0-e&^ o 

a»;>fr&2©. *yS4©«l&hB&¥fr£ft©M£B:, iiS20~400m 
nu ei<li4 0~3 5 0mmtife^ ft^4©«i;&hli&M;£ft©g2fcJu 
SS2 0-4 0 Ornnu 0$. L<li4 0-3 5 OmmffeS, 

3te«l4«*»6ai^**^K:^Lri«SlS*lRl 

ttm&um-r 5 c i:T% 2 ©ftttii*® 2 b e> m^^tis^ct d u 

:HfcV?tti2 2tts #^«2©^®4ffla^^>*iggp^(l^(ttif^?g(c, 

©« 4 Aiip&5t^«^^^»''Ciif^«(^^jE£^n'cv^«c < t * <fc < > mrsmt 
«*vw»2 2#*<&aj:3c^i*3ftTvvrfe«fc^. 
s 3 n^-r «t a {3, mitfo 2 <d%m 4 «*» fc^sacfrw-T c «s 

*^T1S5 0-1 0 0 0 0#nu SfiKiil 0 0~5 0 0 «fc»)»* 
L<{±5 0 0-2 0 0 O/zmt&tK Zft£fcttW<D$jt®tt%:lZl£^X. MSI 
0-1 0 0 0>um> *?*L<{i3 0-5 0 0 jum, <fc & $? * L < tt 5 0- 1 0 0 

»&«VW*2 2, 2 2IH©«&*2 03WJ»iB2afll©K*?-P 
. #|q|iB2dffll©lf**-Pi £©JtliMS3 0/1-2/ K $?£U<ii2 
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0/1-2/L <tt)$f^U<{il 0/l~3/lt-fe^. V?«II2 20K9 

V^««2 2©»iP2 (± N JiSl 0~5 0 0 0 Am, ^L<l±3 0- 
2 0 0 0//ms it)jflb<ii5 0-1 0 0 0^mtfc5. 

jEVJfttoa^tt, ^©llftfttftU B&VW©i§^«, i$^V3TOt£5 0 

o - 1 o o ofemmzt&tLmmL-z. mmizmm^u^Mz^x^mmt^^ 

J&£*iSi?t£g£]I*S0J:-r3^ 0©£igfciu fiL<tt70~150° , J: 
D*?£U<li90~130° x L<{±1 0 0-1 2 0° 

<fcfc5-5 0 Cum, L<ttl 0-10 O^rn, b < tt 3 0 

cast i/r mat® J: & m^-rac ^ftoaflnSE-fbft «t t>a#cais 

iEV*^V*VW©»*«dt"rS2o©»B5©ft*ttlR|--C*x J* 
&orv^r*J:VN. ^n?,©M^{iBulB, #&fcig©S&©*?ji&&©^£©<£ 

±IBV^R^2 2£#tfi£t-£@©#3S<ll©@2 2 at, ^©Aij-r^iqja 1 ^ 
fifc-TSftgfl Ui> a»x 9 0° 7 0° Wf*K }f*L<{il 2 0-1 6 

5° , «ti3»^L<iii 4 o~i6o° -eas. ftmmnmmtytaAmijfat 

lit J: t)^R»Ci£v>RI*T?#3fc*©a^iii«fc D fcbSteft3©T% $A«©iSff 
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&< £&#&S*®2 cC^LT&ixfcJU ^#fel;:^A£ftfc#©£S*a&3s:fc<J: 

#^452 0^1*® 2 c<D®$m&e 2 (02#J$) fi. iimo. 1~ 
1 5° N H?£U<tiO. 2~1 0° ffc* 0 <£tfS##«2£d©<fc5&3IB 

fcVm&izn^yxistiZo gB£©£*0 1 ©$?j§&$SHh*$ft0 2 ©if 

x\ mbtizmftfoamum&g.z&K'czzo vw$2 2«ifc 
&©£#« 2 ©^Mw^a^itf < t- » s©t% f&B&vmyt&z&Mft *>m d m 

±l2*jfe«2 0»«*tfe©-«l*KWf*. 

2 0\ Ba5^S£#££ttttN£l^ «fcBfcJfcfcT±K* 
©fl&©^*iH-&Ufc5e^tt-^s^b-c^5c:i:#-c*§5o *©flii©fi£#©IB 
£-£&iix Jii^^Jg^S-&^ilg*t3^©fte©B6^*s+^{3^i5c^tL^>^^ 
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& mmumzm^tz) a$i o o~4 o o° c, #*L<t±2 3 0-3 

60° C> «!:»>#* L<tt260~340 D CCMi^n*. WMfttfilAfC 

»iis©*MM!PCJ:ss';wt-;* h y-*#*£Lfc»K fi&j&sawfc-rsair© 

^©<fc-5curRrai{b*ii*nfcrt}K«»j±^ ^^Ui-©*JH»K:i9f 
to~cmm*s» >^-©5fe«»c»*>'x;i/*»&aar*»*j:5* HfMii*«a* 

it2 0~15 0kgf/cm 2 ©#E£frl*-5 d L^. #£££©$& 

HTJ*»»*ClfCx ^^©RrMil^O^mS^feSClh^-C-^Si:*)^ 

^ao^ ->;wt— ^ f u— ^©jB^sR±-r«cfc*«-e*s 0 ^ya- 
««»©«m*a:as. s*aaau ##«©*#£, jp#aif©wfiuu 

Wm*>U>^-CJ:Dx X^Ua-fcin&^U >^-rt©yX^£ft*P 
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ftsii&Vs c-ra. d©&Kv 3 jwHajaficais-ra. ii&tfHzii, i4i: 

&M:t3;**Ui-©liu3§&&V3 ^^fiiSra^ai^aSx 2 0~1 0 0 cm 3 / 
sttZZii&Vi-iLL^o !ttiJtt&tf2 0 cm 3 /s e c3m~Z%Z>h, V4M£ 
^2 2©feTOA J ®T1-a*5^n* J $)D, £fciti&i$*^iIi®-!MX (10>f 

* fex ^{"Ja-$; \z fiB!3*a 3 fc£ «fc D fiEJK«»* ^ e>& 
ffl«5 0 0-1 5 0 0 kgf /cm 2 fifcSo #aiE*fcJU 

04(C^r«td{3x JHttiEEPtt* ^Srt^©fi6J&#»©«*IC|»Ltx 

JW»Hfls-r**"C©-^KfBI*»»&naBE*TJ»So «EE©±IKfci:LTtt-*l! 
(3^M©S«S»JE©«BHf*IT*|g^^tta^ ££2 0 0 0 kgf /cm 2 , 
U<(± 1700kg f/cm 2 , <tO»iL<lil 5 0 0 kgf/cm J "C&a 0 
«£E©±HBf[*i:©«t5ftttHi:-rac:i:T?, fi£ff*B£^£ £©««#& 
£-r*:fc*ix#&<&£o «ffi©TRlffii:tt{±> 4>& < £fc 1 0 Okgf/c 



- 27 - 



WO 99/57602 



PCT/JP99/02325 



m 2 x ft£ L<1±1 2 0 kgf /cm 2 x <fc L < Ji 1 5 Okgf/cm 2 

®T-rsc:ii^<, « n D ofc£#ftfc©iM*©&£Wit£*u bi^jbiib**^ 
tr-*mp. mizmfe$tite^&. *?£b<t±«EEP 2 ©95-15%, 

<k»5»^b<tt9 0-4 0%, £££#£L<fcJ:8 0~6 0%T'fc*o £-*JE 
Pi £x *?£U<tt&ffiP2 ©9 5~1 5%<D&m\ZWt%.TZZ£t, 

ttfT-^S©^ itS*fg©##«&^£Clfc#T'££o £fcx fdtf&K 
S9&©36££l»±-r3 ik^SSfci:*^ ^Srt^©iiite*K:«fc S(IS©H 

ddfcjWGF^-Uv, £©ai$#jfc&fiB^**£&A-r3;:i:-C x *£©»**© 

WLfcZti. Vt£L<&®m<D (Tg-8 0) - (Tg- 1 0) ° C©$5Hx it) 
#£L<(± (Tg-6 0) ~ (Tg-2 0) ° C©*8flrc»3££il3. HRfc* 
Bfi0a*©«jiS*&i±s «fc&#<fcSi£^7«*"e\ Sfc«n°p©Ms8Six (SIM 
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fcoTbi^x ^^©fi&ff^fc^acttf-t-^&^o d©«fc5fc$5 

£M©M8ff«>JEiix $?I;U<{±1 0 0~2 0 0 Okgf/cm 2 , 
<{±5 0 0~1 9 0 Okgf/cm 2 , L < l± 1 0 0 0-1 80 0k 

gf/cm 2 T-feSo £M©Mi$4&m££©©B£f £££T% £3«F*J^©fifcJ& 
Mft^BSK^A^tt sBE^jtz J: •? , £M#g^T L * r> t fc^tfP^^le! 

-Cx Sjg^«fF^*^-rSili:* s ^T-&>)x Mltttl-l 5Mtfe«o 

ci©ctd^uTx ^srtT—^^^ai^nfe^x &mm£x B£^ssm») 
gi!)Mte©i^ft©s«5T-tTo-T:fcj:^o 

*HJSMT-«x ^7£J;tfEI8l;:^-r«fc5£x GDSPh LT©V^#xi?f2 2® 

ttx fagpi:Lt©v^^2 2©ffl®T-*©-$#£i*uT#aja*@2 c#£tfj 

fc^i±x *©-g&tt£5arf £$©©x *©&^£#B#rb-t##«©&® 
Ofesi*®2c) *f>^*fpj(zm^*ix (0^b&) tMtas 
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7fctH&®2ba»?>x K&Mm2 c\zmttbfttzwm^ofcmim*wz*>s m 

\^h^%^ta<tji^o ntzs w®h\sxc>v54m2 2<Dm®m.m^ &®t 
uT©^jegu2 4, 2 4&mmLx^2><Dx. ftm&mzmtttzm&\zit^x, 

xmmfimiz&^x. M®£LX(ov^ViM2 2 a, myt^vytmA 
Mfrt>Jm®ftizipttxm#.m^ guiTO«2 2#^<&a«fcd£j&ES 

gp-fc, <£M*Ufc, #^«2©^3S4<B9^6*W^{3^{tTir^?et3B 

08{Z^fJ:dt. HUi2V^^2 2©^<ii£^(^fi£^nfclS®g|5 2 4, 2 
4©S£H 2 ttl 0-1 5 Ojum. $?£L<1±2 0-1 2 0 jum. i»)^L< 
(i2 5-1 0 O^mt-feS, 2;fcl&iggB2 4, 2 4©^i<*H 2 ii, BuIEV^tfiPt 
22©&£Hi CttLTx 1 0-5 0 0%, b < tt 2 0 -3 0 0 %, 
*Kli3 0-2 0 0%l?feSo H®SP2 4©*gP 3 i±, 10-1 0 0 0/zm, 
i?£U<{± 50-60 0/znu J:!)#£L<ttl00~40 0//mt'$»5o 

HuiavW^2 2©«t»rB«S 22 (S 22 ©H@#) , SV«2 2 0 

wit3E»tjK«*nfcHijeaj2 4©«i»r®*s 2 4 (s 2 <©ns#) ©straa© 

Jt$fci\ »it<l±10 : 1-10: 100, J:*)SfSl<til 0 : 2-1 0 : 
5 0, WC»*L<ttl 0:5-10:2 Ot-ifeS, m®mm<Dlt&ZZ<D&® 

iztzztx-, mw&L 2 \z m a £ ftfc3fe©KS*»*:fc «t © iri± 

KM©V^^2 2^JJ:U t l^jegi5 2 4(±, ##fe2©j3o® 
W®2 c*ctraai»®2 b) f3ffMLTifcoTfc&<, Hj8gP2 4{±, 

LfcV3MK$2 2©TO^lC^-TS^g(±^<, Jt*iS£&£©^tIJIM 
uHfcV^i2 2*«kVBjBaJ2 4**"r*#3fe«2tt, 
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S^XMIgS 0-10 0 0 Ojtznu $?2;L<J± 100-500 0 Am, 
L<{i5 0 0~2 0 0 0/imtfe?)x Zti£fcttW<Di®®tf7G:\z£\,\Xs Mfj* 1 
0^1 0 0 0 jums *?£L<(i3 0-5 0 0/znu <fcD*?£L<f± 50-100 

Pffifl K|gjg#©flg|5#J&fi££ ti So Z © J; 3 K GSffi i: *tfc£Mfi«& 

*faiS^!B*Ctt. H9CSj*-r«fc-5C* 3Bfe«2©#ttiS*H2 bfctiU SlftfflEI 
£b2 Bft^ftlC^-ra^, ±fB81:fcJ:tF&2fai0£JBfcttS&btt©jattB 

*£l»li8Bfc*V^ GO»i:L-C0V*tt*2 2(± N 2 ©^^UfflOfr S> 

*tf»#C*fc^C«aH&fc* ^L<{iV^«m2 2tfgi?<«iS«k5{iW^ixSo 
BP** ^«2©7t^4{i^?>*igg|J^t^{tT»f^{C?fM^tiT 
^&<Tfc«fc<, WIH'CilfJfcV W« 2 2#$<£SJ;5C^I&£*vOvt*> 
.k^o Sfc. *S»ffi2ct:iaaJi:fC©V^ttilt2 2*%L-CV^ft<T 
fc«fc<> &&©&#« DAG 2 6<DfrWm$tiX^X*>£^o lr%1*ftCLT*K 
&*&©£?£, ^«2©^mSif®2bt^ffllHlin,2 6 £ d hTv 

^fflG3fl2 6{± N #**2©tfJl*ii5 2b*&aS*$*ifc*ilS*»&©*©*lRl 
*HTI6&liB»)Se*fiItlRltf'C^aJK:aU-f 5«IBS*fS. ftfc* *HJS^ 
Trfcfcs 01 Oi^-fidl^ *^ffl(Hia2 6{±, ^/h*7';XA«2 6 l©|g 
D S l/^R©D3fi*iiift*-rs. 

BMfc'TaT'yXAJBflU 6 1, 2 6 lB8©£y^P« tt % ji^ 2 0-2 0 0// 
nu Hfll/<ii4 0~15 0//m, J: L < J± 5 0 - 1 2 0 //mtfeS. £ 
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£7*)XJ*M$l2 6 1©^£H 3 «:> am 2 0~1 0 0 jum, JfiL<li4 0 
~8 0/um. <fcO$?£L<li50~7 O/im-C&So ^£H 3 £C©$SHH?-S 

#7UXAM2 6©lft03 t±, L<&6 0-1 4 0°, £f)$?£L< 
i±7 0~12 0° t-feSo IH^^a 3 i:^. K5*«tiiB l lRl±-r 

So §7'JX«2 6 l©^&3t®2 6 a, 26bttx J; 
#T-&S::i:#*f3;LVNo 

H#ffllH]£j2 6©ff£j*i£, 0 9 43^^01 0l:^t7';XAM2 6t|iS^ 

tt«Jatffiffl-r*»^K:ttx #3te«2©r'JXAJKtt2 6ft««r*J«llli:. 

its.: lm„ ci© .td ciEg-rs^i ^t*)^sa^©-e©iR)±* s «B^ 
•ess. 

Z *> Lfci»#«t 2 ti, ±M©f§ 1 %ffl&8 Otitic UT«3ai"* C tifiX IS. 

£n&©»fl©»K:iR££fts*©*eHtft^. aT©fOK0i 

T-fcSo 
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3Lm&mmm*&vF : %mno r^mm®^ m&mm\m j i h-n 
MRt«tt)«g^bfco 

r #7 (Tg) jli, J I S-K7 1 2 HZ&SWXMfeLtzo 

(Mn) (Mw) © r#^g_i ttx ftCIBK 

)V • >1— a > ^D7h^7 (GPC) i2re$l£Lfe#LK V7l/> 

r^;^7D-l/-h (MFR) j {±, J I S-K6 7 1 9£<fc!5, U&2 8 

o° c, nm2. i6kgfti^bfc, 

rjSWj It. 2 5° C^fcttSASTM-D 5 4 2C||bttelf:. 
riK^j iis ASTM-D 5 7 0 £»-3^T8!£Lfco 
JMT^^-rHMfiffl 1-22, ###| 1 isJLVMM 1 ~ 20!IC*H-a»8M 

4 o 0-9 o o nmo&miz^T&mzmmmfcmkzitxftMmm (%) * 

HCBEF9 0 lftf oil Lfc)l5t^0¥^i&i^Ufc. 
¥i§*?gJ±)HI&ff (BM-7 : ±IB^>-h«l^ 
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©& r@j % Rt)iz£ZTt&mhifiO%zmz.O. 3 %*$©*>©£ roj N 
&mb&0. 3%&±l. 0%*ii©fc©£ r Aj N "5t-»*fls*«l. OXfiLt© 
&©& r Xj ^LTfMffitfco 

r &&j J±, 3#*£Ji^fclS^*4©I Z0D3^&J IS-K7110C 

* vN-r mfc? % z. t \z & »> mm 1 1 0 

(DIW2. Okgf • cm/cm 2 W±©fc©£ i"Oj x 1. 5kgf • c 
m/cm 2 Jil±, 2. Okgf • cm/cm 2 *SSO*®§ Taj , 1. 5kg 
f • cm/cm 2 *?iS©fc©£ r Xj iiufeo 

roj, io moamoMvi^x i ~ 2vy7Mz#^x±um£*&&&t> 
ns*>© taj , i o®<Dm&f&mz#^x3y->7)VM±\z&^x±mm^ 

J^H^ti^*© rxj tufco 
rxj ...tsWAtfBaio, ©«(3J:DfFfiliiLfeo 

[8S0I 1 ] 

SUSH&Tx 8-x^rh7^n [4. 4. 0. 1 2 - 5 . I 7 - 10 ] -K 
7=*-3-a:> ETCDhBS-T) 10 0gB£ x &*q©* 

^^t-S-^ U &^T-&*fl©£i£T?*3i&M LET CD IIEmiiQ 
feS^fco ^©HM^*:^int>©s Mwi±4 2, 0 0 0, *^in^{±9 
9. 8%J£U:, Tgfil4 0° C. WttO. 0 1%J^T, JB«f*tt 1 . 5 3, 
MFRIil 9 g/1 Omi n. ^ofe, 

d©^L/»y h 1 0 omzMLXO. 2SB©7xy-;i/^^bl55±^K>^xU 
h^** (3- (3, 5 4 -t KD* 
•>7i-;i/) rnifd-^-h) to. 4gp©*^^u> • ^^yai> • 
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> . 7uvP#m&<£ (MtJ&Z.M1fcft£;&$l*77 L y?H 10 5 1, *^A#, 
3 0° CC*»4B«f*l. 5 2) £iB£L, -MStttrcilttU *h^>K 
(8M*©&i!®lll) £X K*y^-*att^Us; h *K©«*T 
*4£*§fco dC^U-yhS, to^l/* 0 C, 3 0 0 kgf/c 

m 2 , 3^) t2 0mmxl5mm, JP£ 3 . 0 mm©fe£fifcJfcLfco d<D&& 
4 0 0-7 0 0 nm-e©^SI$lil/h-e 9 0 . 0%T:&ofe„ 
i©££^#*4r J I S-K7 1 1 0tS-3^t I ZOD33»g£$l£Lfc 
££3, 1 0@©ffi!£C:fctt£¥i9<iifci:3. 0 0 (kg f - cm/cm 2 ) 

WJ2] 

E T C D 1 0 0 gp©ftfc> 15 i3s E T C D 1 5 gp, h U D [ 4 . 3 . 0 . 1 
2 ' 6 ] ril- 3, 7-5>x.> (^->^D^>^^ac>, WT. DCPhV^) 8 

5 (tuoogp) izttz.izimiz. mmmitmrnzLXETCD/vc-pffl 

?>H-»Lfci:C:5. ETCD/DCP= 1 5/8 5-eaiSti:3iiafie{3^b*ofco 

£©§^&S^#7k3li&*n&J©, Mw{±4 0 , 0 0 0, tK^AD^{±9 9.8% 

W±, Tgi±104° C, mfcdcWO. 0 1%WT, JB«f*ttl. 5 3, MFR 

{±2 0 g/1 Omi n. T'^^fco £©«flB£jk*U SHiftl 1 fcH«©«yi*fT 

V\ ^1/ * h#©$B*t*4£^fco 10^1/ y h £®£ii0!! 1 

dtJ&Ufe. COfittaW-Cx 4 0 0-7 0 0 nmT-©#j&£aia*f±«>J^ 9 0 . 

2%t-$>ofco 

C©B£^*4T'J I S-K7 1 1 OUS^WC I Z OD&&£«9£Lfc 
££3, 1 O|II0«I^IC*W-a¥JS<i[tt3. 15 (kgf • cm/cm 2 ) 

ffi&ttPth LT, ggaflJ 1 tf#» bfc E T CD Hm&ffcfcMintt®'* U f 
SffStLfc. 
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Mtiif$.B(Df$M&m±. m&mm&£#.m<D2ks,&^ i s 4 5 0 (Dmmmm 

m*m\ 1 0° C N ^>'J>^-SS2 9 0° C, ;X)VW&2 6 0 

0 C, mmS. 1 0 0 Okgf/cm 2 , &BE8 0 Okgf/cm 2 , Mffitb&l 
2 0 Okgf/cm 2 , MfcH&g U a Hfflitau* 4 0 cm 3 

/s, ^^'Ji-SE7 Okgf/cm 2 . 7?'Ja-@fi»3 0 rpm*C»t> 

*§*>*vfc##t&{ix 0 2{C^1- C to(3s -*« (2ai) ©JP^#2mnu * 
WW (2 dm) vmfrWO. 5mm, -tfflfr&^fflM©^* 1 9 Omnu 

ft&<D-mwftb*wm^miffrziz^nxM&mztezv¥ftm2 2*me^t 
1 o@©i*tfijsaaKk:i3v>T, im*. s^wt-* h y-*«©dw& 
S3{3^-r<fcat3, v^i2 2i±, n£0©£giio o , 01©^ 

gtti® 1 4 5 0 , jfNg»14 0;unK ^atftac-eotry^dtto. 5~2 mm, 
JtdmftittOKy^MttO. 05-0. lmm-e*t) % »IS!*J±3fc*«"3E*»6*JIII 

4 0 0 nm~9 0 0 nmC*tf3g/J» 

*n*n©#*«©^AJWBiaw^ofli«iiiiK:, 

it*WSffBfll08S#fRF 1 8 8©£S^-7*£ft!i Dftl^ Jfi2l«^ASJ 
iSC^U V>««M*^tt»©«S2. 4mm0©fclWB?>7 , fci8«U 9 
>7i:»*««A««0llBStta6tt8* tHollfltf GR 3 8 WOU 7 1/ 
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fUSMRF 1 8 8 ©&&«>- h£ IBS LT\ iv^-f h^iitt**^-^ 

ccdo.-^ hsfflv^tx ¥-®mm, s*k& i!Rs»t4nov%TWfiffiLfc^m 

#*R©*lljiJi**ai*Ufci:i5x 4 0 0-9 0 0 nmfcl*Jta«'h©* 

hfcffrSU TOMS* MMCo^tMLfco |g«**i:«>-r 

^ 1 tc^fo 

VWiPI^*«ifll*6R»«©5feJB*T!x fiJfiflJ 1 ~ 2 <0¥ISK9 
*-M£ffi£-rS0. 5mm©— ^©^v^«©HmB"TJJKfi6*n"CV^. $©&¥ 

8& t>B\ S/;wt-^ h 'J-*$©jaB&*&tt«M£ft&*»-3fc. 
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m?tM0%i16&&**n£.\stz£Z.*>. 4 0 0-9 0 0nml:^WO* 
i&ftSii^tt 9 0 . 2%-C-&!K MWmt&ftX'&^tzo 

^ 1 {3^1" 0 

fUU-b (PMMA) (ft*{b*X«aH©Kia#«^^y^^MG5) £ 

I ZOD^ESHffl6^1~2i:^«lf3^Lfci:C5¥^fiS{±l . 6 0 (kgf 
• cm/cm 2 ) T'&ofco 

»&*tfc#a&Ki±, &*m~2fcH«©*s£, vice a 

dftria^^tti o@©»aj«^±TK:*^r««3Fnx 1 o-9->:/;kk 3-y- 

m%.te(Dftmmm&&W%.LtziiZ?>, 4 0 0nm~9 0 0nmfc:fett3*/J* 

^ 1 £^1" o 

ltttfll2 

h (PC) (*AfllJ«a»0t{a»^>7-f h-1 2 2) Hffiflll- 
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MM 1-2 £mmizm%.LtzhZ?>¥1%mi±5. 9 0 (kgf -cm/cm 2 ) 

#*«©3fc*abl**«I^Lfci:i5s 4 0 0 nm~9 0 0 nmlzlsttzm'b 
$ 1 tz^-To 
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mmm 3-12 

i&timmt Lts usey i (mmm 3 ~ i ) , 2 8 ~ 1 2 ) t- 

tzo 

# t>*itc*n?i\omytm±s mm 1 ~ 2 hmm<ow^<D < fc 0 
mftfoaie&mmwizii, mnmi~2tmm^ #s«*&iS;3r*»sa 

mxffi&miztjiZjistev^viffi^ mmm 3-7 co^tttfiwAft < x 

£ J: t^*3g{>fj£-e© tr y «fc Vilt&£ 4: * x S£flS0iJ 1 - 2 * o fe. 

vmrnz 2<D&mi±. *n**ix 75° (nat«i3*«fcw8) % 95° (n 

110° (Hffl6^J5*>J:^l 0) N 12 5° (f&&£09 6 *> J: 
VI IK 14 5° (mmm7&£V 1 2) T-feofco 

90. 0%, H«S0IJ8~1 2do^-C(±9 0. 2 D x JSWttttAjfTffto 

fco 

*§e>*i*:3i#tti£ffio-tx ^Hf50«l~2i:|iia©x^^7-< h*SCiHtt*«i 
c©.a.= y h&ffiwt* ¥^jt?Sx M&x iRS»tt£o^Ti¥ffiUfc*Slit 

£S2 tc^t* o 
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mmm 13-22 

amrnt. tts mmm 1 cmm 1 3 ~ 1 7 ) % %&v®mm 2 (mm 1 

8-22) X-<m Vtz E T C D mmmm'&ftfcmW'toVo®^ Mhft, 

^^tit^n^©^^ nai^j 1 ~ 2 i:WM0<$rjfST-*ofc, 

fcfcs H2CjR-rj:$C* V^^2 2Ji, <ttft?|iH£|Sfc£s Ml 1 
0 ° % ytUttmXO) e * ^S(± 0 . 5 ~ 2 mm x **S!#i£© ^ >v 0.05 
~ 0 . l mmTfeotn 

V?)K»2 2<5^^ ^Mi£* s e»*^#3e*T— -tft^tu 3 0 a/ 
m CMMmi 3fc«fctM 8) , 4 O^m imm 1 4 £cfclF 1 9) , 6 0/zm 
(HJS0«1 5£<fctf2 0) , 8 0/zm (0UE0IJ1 6;fc,fctf2 IK 100/jm 

7fc<fctf 2 2) T-feofco 
^n-?n©^«®^ilSSWS^tfei:C:5x «^J1 3-1 7Co^ 
Ti±9 0. 0%. HffiSfliJl 8-2 2l:o^tli9 0. 2%T**D, ^Wtttt^if 

-f hSffllLfc. Z(D^-y h£ffl^T, WflE»*«kViRfi*^tt 

(io^-cwfiffitfc^ms^3c^-ro 
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m. 1 <t \ s -mm 1 ~ 2 omxte. (mma.mm.^m&imm) ^m^tc^- 

yh©^ J±K^J1~2©^« (PMMAx PC) MCttU 

^2«kD, mmm&~i 2 ©##&&£§ v^-^-* h©##. «0i3~7© 

3l3«k!K ll^m 8~2 2©##&£ffiOfc^-y h©£#> MMM 1 3 ~ 
r »Sj fct, ±f3H;fi50y 1-22 iiH^Cfrofco 

Ji;l£*>©& r Xj hLfeo itf!^*s(^i:^i^Bi.^v^{^^^•iliiM* s lfiI±•r^o 

r^Sgj (BM-7 : h >#5££tttD Sffll^ |h|-©£& 

t*^®9^®feSe (M^IrI) £8!£U f^ttCiLt, 6 5 0 OK (>r 
;i/t>o WTPID) ~7 5 0 OKS r@j % 6 0 0 0K~7 0 0 OKS r Oj x 

600 oras r xj ^tTMLfco m;t££&W£# 

riTf§M$j fi. 3i&^b (SS^b) tc<fc£^&^b£^srf£c:*:i;:<J:>)fT 
ofco j£*T-r£c:hi:&£©T-, Mg£cfc3^ra^{b#l3 

*-7>*T-8 0° C, 2 4B3fig£8Lfc&©^i££fb (%) £8!l£UTfMlliL 

rn%>&i it. 7*-K*-*-TJ (77^^M^g6 3° C, 7 2 01$ 
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(M,m®.<D%ti?tl<Dm/M,mffi<Dfe) xlOOCt^ 9 8%&±©fc©£ 
r® j > 9 6%ki±9 8 %*$©*>©£ ro j > 9 4% 

tt±9 6 %*$©*©£ r A (^^) j N 9 4%*iifc©£ r x (^) j 
i: Lfc 0 ffg^JctVffSMHo^t fi, ±131151500 1-22 *«tVJttt«l 1 - 3 

[fis^y 3 ] 
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